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A PROCESS MODEL OF SITUATION AWARENESS 
FOR COMMAND AND CONTROL SYSTEMS 
 
 Evaluating situation awareness (SA) in military command and control systems continues to be a 
challenge.  Researchers who assess SA often rely on self-report measures which may be suspect.  Many 
techniques involve disrupting the flow of activity, to the dismay of the decision makers.  Several SA 
measures rely on subject matter experts to evaluate the responses of decision makers.  Further, many 
researchers evaluate SA as if it were a state rather than a process.  They talk about SA at a particular point 
in time in terms of percentages, comparing what was reported by the decision maker to what should have 
been known. 
 An alternative view, and one which is held by the authors of this paper, is that it is more 
appropriate to consider and evaluate SA as a process.  How much SA a decision maker has at any point is 
important, but even more important is how the SA evolved over time, as well as when and how the SA 
deviated from ground truth.  In this paper, the authors provide a new model that considers human SA with 
the systems that provide data and information to the decision maker.  The authors also present a process 
tracing approach for analyzing SA across the human – machine system.  The process tracing method 
combines multiple measures that permit researchers to chronicle the development of SA as events unfold, 
to highlight key events, and to identify points at which the SA of decision makers deviates from ground 
truth and why those deviations occur. 
 
A NEW MODEL OF SITUATION AWARENESS 
 The Process Model of Situation Awareness (below) emerged as an attempt to illustrate the 
relationship between technological systems and human situation awareness.  The large oval on the left 
side of the figure (Oval 1) depicts all data that exists in the environment.  The blue rectangles and red 
diamonds represent individual data elements for friendly, enemy.  The next oval (Oval 2) illustrates those 
data elements detected by the technological systems.  Oval 3 depicts the data displayed on the local 
decision maker’s workstation.  These three ovals describe the contributions made by the technological 
components of the system to human SA. 
 
Figure 1.  Process Model of Situation Awareness. 
The lenses in the figure above illustrate the idea that there are perceptual and cognitive processes 
that affect the flow of information and facilitate movement through the cone.  Three distinct lenses are 
depicted the figure.  Although the informational elements are the same in each lens, the placement of the 
lenses in the model suggests that different functions are performed by each lens.  As is the case with the 
human visual lens, perceptual distortions may result from asymmetries and flaws in the refining process.  
 The oval to the immediate right of the first lens (Oval 4) represents all the data actually perceived 
by the decision maker.  Perceived data are of little value to the decision maker until they are processed 
cognitively.  The term comprehension is used generically in this paper to refer to cognitive processes such 
as fusion, integration, analysis, explanation, interpretation, and pattern recognition.  Comprehension is 
illustrated in Oval 5.  The final oval (Oval 6) represents the projection or prediction of the decision maker.  
This prediction is based solely on what has been comprehended by the decision maker (Oval 5).  
Alternate views of the battlefield (i.e., ) within the amorphous shape but outside of Oval 5 do not 
contribute to or influence the prediction of the decision maker.  An element that is not included in the 
figure is a feedback loop or some indication that the process of developing and maintaining situation 
awareness is iterative and dynamic.  For example, decision makers continuously interact with their 
environment, which updates the lenses, thereby altering perception, comprehension, and projection. 
 
EVALUATING SITUATION AWARENESS 
 Technologists and human factors practitioners tend to approach the measurement of situation 
awareness from different perspectives.  Technologists want to compare the difference between the data 
available in the environment (Oval 1) with what the sensor array has detected (Oval 2).  At best, this 
could be described as ‘system awareness’ or ‘technological awareness’ but it is not situation awareness.  
Even a comparison between the data available in the environment (Oval 1) and what is displayed on the 
decision maker’s workstation (Oval 3) misses the mark.   It is tempting for technologists to make these 
comparisons because the contents of Ovals 1, 2, and 3 can be measured with precision - at least, this is the 
case in a simulation.  However, such comparisons lead to an inaccurate assessment of a decision maker’s 
situation awareness. 
 To fully understand how human situation awareness develops, researchers need to trace the 
development of SA through all stages (i.e. Ovals 1 through 6).  They need access to the data in the 
environment (Oval 1).  They need to know how the sensors are arrayed (Oval 2) and understand the 
decisions that resulted in this configuration.  (The data detected by the sensors place an upper limit on 
human situation awareness.  Researchers need to know how the decision maker’s local workstation is 
configured (Oval 3).  Further, they need to understand why the decision maker configured the workstation 
in that way and know what data are (and are not) available because of that configuration. 
 Next, investigators need to observe how decision makers direct their attention to particular data 
elements and perceive them (Oval 4).  Tracing the process from perception (Oval 4) to comprehension 
(Oval 5) requires investigators to determine how decision makers are combining and organizing data 
elements and the role of the lens elements.  Similarly, moving from comprehension to projection (Oval 6) 
entails making explicit the thought processes of the decision maker and examining the influences of the 
elements embedded in the lens. In trying to accurately trace the process of human understanding, it is 
important to include feedback loops and their influence on the human.  
 The authors have recently applied this model and the process tracing method of evaluation during 
a C2 simulation.  The high fidelity simulation of ground-based high intensity combat environment 
involved four participants who role played a commander and three staff officers.  The authors collected 
cognitive, behavioral, and physiological data.  In addition, the authors had access to the simulation 
database which provided information on ground truth, sensor coverage, and workstation configuration.  
Data analysis is ongoing and will be completed within the next two months.  However, initial insights 
clearly support the process model of situation awareness and validate process tracing as a viable method 
of SA evaluation.  The research findings will provide valuable feedback to system designers who can 
modify the technological systems in a way that enhance the ability of decision makers to build and 
maintain their SA. 
